Background. We previously reported 26 patients who underwent preoperative chemoradiotherapy (CXRT) for T3 rectal cancer and were subsequently offered full-thickness local excision (LE) as an alternative to total mesorectal excision (TME). At nearly 4 years' follow-up, no difference in outcome was observed. This study compares outcomes in a larger cohort of patients and reevaluates the original 26 patients after longer follow-up. Methods. Retrospective review was performed of patients who underwent preoperative CXRT (radiation doses of 45, 50.4, or 52.5 Gy with concurrent 5-fluorouracil-based chemotherapy) followed by surgery for T3 rectal cancer. Forty-seven patients underwent LE (Kraske [n = 6] or transanal excision [n = 41]). 473 patients underwent TME (abdominoperineal resection [n = 141] or low anterior resection [n = 332]). Local recurrence, disease-free survival (DFS), disease-specific survival, and overall survival (OS) rates were compared. Results. Median follow-up was 63 months for the LE group and 59 months for the TME group. Twenty-three LE patients (49%) had a complete response to CXRT, 17 (36%) had microscopic residual disease, and 7 (15%) had gross residual disease, compared with 108 (23%), 89 (19%), and 276 (58%) TME patients, respectively. There was no significant difference between the 10-year actuarial local recurrence rate for the LE group versus the TME group (10.6% and 7.6%, respectively; P = .52), and no significant difference in DFS, disease-specific survival, or OS rates between groups. Conclusions. In selected patients who demonstrate an excellent response to preoperative CXRT for T3 rectal cancer, full-thickness LE offers comparable local control, DFS, and OS to that achieved with proctectomy and TME.
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A combination of chemoradiotherapy (CXRT) and surgery has become standard therapy for T3 rectal cancer because it results in lower rates of local recurrence (LR) and increased survival compared with surgery alone. [1] [2] [3] [4] [5] CXRT can be administered either preoperatively or postoperatively. However, preoperative CXRT has become the standard of care in the United States because it is associated with reduced acute and chronic toxicity rates, improved local control, and increased sphincter-preservation rates. 6, 7 Surgery for rectal cancer includes proctectomy via low anterior resection (LAR) or abdominoperineal resection (APR). Critical to either procedure is total mesorectal excision (TME), in which the lymphatic drainage of the rectum is also removed. Proctectomy with TME has been demonstrated to result in a lower LR rate than proctectomy without TME. [8] [9] [10] However, surgery for rectal cancer is associated with relatively high morbidity and mortality. 9, 11, 12 Anastomotic leak, wound infection, sexual and urinary dysfunction, and frequent stooling are relatively common consequences of TME. [12] [13] [14] In addition, APR involves a permanent stoma, and LAR often involves at least a temporary stoma.
The relatively high morbidity of rectal surgery can make these operations prohibitive for some patients with severe comorbidity. In addition, some patients refuse to consider a traditional surgical approach because of lifestyle and body image concerns related to a stoma. In the era of neoadjuvant CXRT, some groups have considered whether it is ever appropriate to manage patients with T3 rectal cancer with less than proctectomy and TME. Several small series of patients with T3 rectal cancer who underwent CXRT followed by full-thickness local excision (LE) have demonstrated LR rates similar to those achieved with CXRT followed by APR or LAR. [15] [16] [17] [18] Habr-Gama et al. have reported that neoadjuvant CXRT can lead to a complete response in up to 30% of cases, and have prospectively observed a cohort of patients with complete response with no initial surgical intervention. At almost 5 years of follow-up, they have reported LR, disease-free survival (DFS), and overall survival (OS) rates comparable to the patient cohort whose disease responded incompletely to CXRT and went on to immediate LAR or APR with TME. [19] [20] [21] We previously reported a series of 26 patients with T3 rectal cancer who underwent CXRT and then full-thickness LE primarily because of medical comorbidity or patient refusal to undergo APR. 22 At 46 months of follow-up, there was no difference between LR or OS rates between the LE group and a control group of patients with T3 rectal cancer who underwent CXRT followed by TME.
The purpose of the present study is to compare the outcome of LE versus TME in patients with T3 rectal cancer who underwent preoperative CXRT with a larger cohort of patients. In addition, we evaluated the outcome of the original group of 26 patients with longer followup.
METHODS
After institutional review board approval of the project, the surgical records at the University of Texas M. D. Anderson Cancer Center were queried for patients who underwent transanal or transsacral procedures from January 1990 to July 2008. Patients were selected for inclusion into the LE group if they had rectal cancer, were clinically T3N0M0 or T3N1M0, underwent CXRT, and subsequently underwent LE via a Kraske procedure or transanal excision. A control group consisted of clinical T3N0M0 or T3N1M0 rectal cancer patients who underwent CXRT and subsequently underwent TME via LAR or APR between December 1989 and July 2004.
For all patients, records were reviewed and demographic variables were recorded. Patients were staged by means of clinical examination, digital rectal examination, chest X-ray, computed tomography (CT) of the abdomen and pelvis, and endoscopy. Endoscopic ultrasound (EUS) was routinely performed. Depth of invasion through the rectal wall and presence of abnormal lymph nodes was recorded for accurate T and N staging. In addition, tumor size and distance from the anal verge was recorded. Pathology slides from outside institutions were reviewed by University of Texas M. D. Anderson Cancer Center pathologists and confirmed to be rectal adenocarcinoma.
Several different CXRT regimens were used over the years as the standard of care and protocols changed. Response to CXRT in LE patients was evaluated preoperatively with proctoscopy and/or examination while under anesthesia. However, not all patients undergoing TME were evaluated preoperatively for response to CXRT in the same way. Therefore, response was based on final pathology after surgery. Patients were classified as having a final pathologic specimen with no residual disease (pathologic complete response: no residual mass and no malignant cells identified microscopically), microscopic residual disease (no residual mass; malignant cells identified microscopically), or gross residual disease (identifiable residual mass; malignant cells identified microscopically).
Surgery consisted of LAR or APR for all patients in the TME group, and either Kraske procedure or full-thickness transanal excision of the tumor site in the LE group. For both groups, intraoperative frozen section was used when necessary to maximize the chance of obtaining a negative margin, and additional margins were taken as needed. In three LE patients, a positive margin on final pathology was managed by reoperation and transanal reexcision; TME was recommended to all three patients but was refused.
Patients were scheduled for follow-up visits every 3 to 4 months for 2 years, then every 6 months up to 5 years, and yearly thereafter. Clinical examination, digital rectal examination, and measurement of the serum carcinoembryonic antigen level were performed on every visit. CT scan of the abdomen and pelvis and a chest X-ray were performed every 6 months for the first 2 years and yearly thereafter. Colonoscopy was performed at 1 year after surgery, and then every 1 to 3 years thereafter.
The statistical packages SAS version 9.1, SPLUS 8.0, and STATISTICA 6.1 were used for all statistical calculations. Comparisons of covariate distributions between the LE and TME groups were conducted by Wilcoxon rank sum tests and v 2 analysis. Kaplan-Meier product-limit survival probability estimates were calculated, and log rank tests were performed to compare the time to event outcome (LR, DFS, disease-specific survival [DSS] , and OS) between groups.
RESULTS
Forty-seven patients underwent LE. Of these, 6 underwent a Kraske procedure and 41 underwent transanal excision. A total of 473 patients underwent TME. Of these, 141 underwent APR and 332 underwent LAR. Table 1 summarizes patient characteristics (age, tumor size, distance from the anal verge, and amount of radiation received) by group. As expected, there was a statistically significant difference between groups in age, tumor size, and distance from the anal verge: LE patients tended to be older and have smaller tumors that were closer to the anal verge.
Patients underwent LE instead of TME for several reasons. Twelve patients (25%) were considered to have prohibitive comorbidity. Fifteen patients (32%) refused to undergo TME. Fifteen patients (32%) did not absolutely refuse TME, but were judged to have had a complete clinical response to CXRT and strongly preferred to undergo LE. In these patients, LE was offered to them as an alternative treatment after appropriate education and demonstration of their understanding that this treatment was not considered the standard of care. Five patients (11%) underwent LE for other or undocumented reasons. Table 2 summarizes the clinical response to CXRT stratified by group. There was a statistically significant difference between LE and TME groups in the percentage of patients who were determined to have no residual disease, microscopic residual disease, or gross residual disease on final pathology. Overall, significantly more LE patients than TME patients had final pathology demonstrating no residual disease or microscopic residual disease. Far more TME patients than LE patients had final pathology demonstrating gross residual disease.
Median follow-up was 63 months (range, 9-178 months) for the LE group and 59 months (range, 4-172 months) for the TME group. Overall, 5 LE patients (10.6%) and 36 TME patients (7.6%) developed LR. There was no statistically significant difference in the LR rate between the LE group and the TME group (Fig. 1a) .
The five LRs recurrences among LE patients occurred at 20, 21, 27, 72, and 76 months after surgery. Two of these patients underwent salvage surgery and currently have no evidence of disease at 6 and 7 years after surgery. A third patient underwent salvage surgery but developed pulmonary metastatic disease 7 months later. A fourth patient was offered salvage surgery but was unwilling to consider APR. Instead, she underwent CXRT (39 Gy with concurrent capecitabine) and is currently undergoing chemotherapy with capecitabine and oxaliplatin. Her most recent staging studies demonstrate a decrease in the size of the recurrence, and no evidence of disease elsewhere. A final patient was initially lost to follow-up, but when she sought care again 72 months later, she was discovered to have developed simultaneous LR and metastatic disease. None of the LE patients who developed LR have died of rectal cancer. Of the five LE patients who developed LR, final pathology revealed microscopic residual disease in four patients (80%) and gross residual disease in one patient (20%).
Overall, 10 LE patients (21.3%) and 118 TME patients (24.9%) developed disease recurrence (LR or distant metastatic disease). There was no statistically significant difference in the DFS rate between the LE group and the TME group (Fig. 1b) . Disease recurrence in the LE group included the five aforementioned patients who developed LR, and five patients who developed metastatic disease with no evidence of LR at 4, 6, 12, 13, and 24 months after surgery. Four of the five LE patients who developed metastatic disease with no evidence of LR have died from rectal cancer; the fifth patient died of other causes. Final pathology in these five patients revealed microscopic residual disease in four patients (80%) and no residual disease in one patient (20%). Because the LE group was older than the TME group, and because we presumed there may be higher baseline comorbidity in the LE group (25% were offered LE because of prohibitive comorbidity), we evaluated DSS as well as OS. DSS events were defined as deaths confirmed to be related to rectal cancer, as well as deaths of unknown cause. Only deaths confirmed to be unrelated to rectal cancer were excluded. There was no difference in DSS (Fig. 1c) or OS (Fig. 1d) between the LE and TME groups.
To control for response to CXRT, patients were subdivided into those with no residual disease, those with microscopic residual disease, and those with gross residual disease on final pathology. There was no difference in LR, DFS, DSS, or OS rates between the LE and TME groups for each category of response to CXRT, although small sample sizes in these analyses resulted in limited power (data not shown).
The presence of N1 disease was detected by preoperative EUS or CT in 13 LE patients (27.7%) and in 254 TME patients (53.7%). N1 disease was not confirmed by biopsy. In all but three LE cases, N1 disease seen on EUS was not appreciated as abnormal lymphadenopathy on CT. In the three cases of CT-visualized N1 disease, lymph nodes were normal on post-CXRT CT imaging performed before LE. Of the 13 LE patients with N1 disease, 3 underwent LE because of prohibitive medical comorbidity, 4 because of patient refusal of TME, 4 because of strong patient preference for LE, and 2 for undocumented reasons. LR developed in 3 (23.1%) of the 13 LE patients with N1 disease versus 2 (5.9%) of the 34 LE patients with N0 disease, a difference that was not statistically significant (Fisher exact test, P = .1213).
There were nine complications (19%) overall in the LE group. Five complications (10.6%) occurred in the first 30 days after surgery, and included readmission for pain control 1 week postoperatively (two transanal excision patients), urinary retention requiring Foley catheter placement for 6 days postoperatively in one transanal excision patient, rectal bleeding 2 weeks postoperatively in a transanal excision patient on enoxaparin for a deep venous thrombosis, and one episode of small bowel obstruction 2 weeks after a Kraske procedure with diverting loop ileostomy in one patient. Four complications (8.5%) occurred after the first 30 days postoperatively. Two patients developed rectocutaneous fistula after Kraske procedure, one of which healed spontaneously, and one of which required diverting colostomy and eventual APR. Two patients developed rectal stricture after transanal excision, which required endoscopic dilation twice between 6 and 18 months postoperatively. Overall, 3 (50%) of 6 patients who underwent Kraske procedure, and 6 (14.6%) of 41 patients who underwent transanal excision developed complications, a difference that showed a trend toward statistical significance (Fisher's exact test, P = .0747).
The subset of 26 patients in our original, previously published LE group was analyzed separately. 22 Median follow-up for this group was 89 months (range, 23-174 months). LR occurred in three patients (11.5%). Again, there was no difference in LR, DFS, DSS, or OS rates when the original LE group was compared to the current TME control group (P = .72, P = .57, P = .94, and P = .62 respectively).
DISCUSSION
In the United States, standard therapy for locally advanced rectal adenocarcinoma is CXRT followed by TME (LAR or APR). However, these operations carry a high risk of morbidity and mortality and can also greatly alter a patient's quality of life. We and others have previously reported small series evaluating outcomes after fullthickness LE after CXRT, in most cases because of prohibitive medical comorbidity or patient refusal to undergo an operation that carried the risk of an ostomy. [15] [16] [17] [18] 22 HabrGama et al. have taken this concept to the next level and have observed a cohort of patients with locally advanced rectal cancer who had a complete response to CXRT, with no intervention other than close follow-up. [19] [20] [21] The encouraging results from these studies have led us to question whether there exists a subset of patients who could be spared the morbidity of TME and for whom a local operation might be sufficient. It is an important question because patient preferences and advancing technology have driven every medical field toward less invasive approaches, and certainly the field of rectal surgery is no exception. However, because of the unpredictable nature of the disease process and the bias in selecting the patients, it is not possible to specify exactly which patients are candidates for LE; the decision must be made on a case-by-case basis, taking individual circumstances into account.
Although LE for T3 rectal cancer is controversial, we have shown that in a group of patients who were too sick to undergo TME, refused to undergo TME, or (in recent years) had an apparent complete response to CXRT and strongly preferred to avoid TME, LE offers comparable local control and survival to TME. We again emphasize that offering LE as an alternative therapy to TME for eligible patients with an apparent complete response to CXRT must be done in the context of extensive patient education; patients must understand that LE is not the standard of care for locally advanced rectal cancer.
Our LE patients were older, had smaller tumors, and had tumors closer to the anal verge than our TME group. The difference in age is expected because 25% of our LE patients underwent LE instead of TME simply because they had medical comorbidities that prohibited the more radical operation, and increasing comorbidity often correlates with older age. The difference in the size and location of the tumors is also expected. We would expect patients with smaller tumors to have a better response to CXRT, and in recent years, we have offered LE to patients with an apparent clinical complete response to CXRT who did not absolutely refuse TME but who strongly preferred LE and clearly understood that it was not the standard of care. Also, patients with very distal tumors were more likely to have been recommended APR, which requires a permanent ostomy, and these patients were probably more likely to refuse TME and insist on LE. However, although these differences between groups were statistically significant, they were small and unlikely to be clinically meaningful.
The difference in final pathology between the LE and the TME groups-with no residual disease and microscopic residual disease being more common in the LE group, and gross residual disease being more common in the TME group-is also expected. One third of the patients in the LE group were offered LE on the basis of a perceived complete response to preoperative CXRT, and therefore, the increased incidence of LE patients with no or microscopic residual disease in their final pathologic specimen probably reflects that the correct group was selected to undergo LE instead of TME. Nonetheless, it is important to recognize that clinical impression is not perfect. In a previous report from our institution, 41% of patients who had either no visible mucosal abnormality or only a residual scar on preoperative evaluation after CXRT had residual disease on pathologic examination of their proctectomy specimen. 23 However, the number of these patients in this group with only microscopic residual disease (and thus potential candidates for LE) was not identified.
There was no statistically significant difference in recurrence rate between the LE and the TME groups. LR typically occurred during the first 2 years after surgery, but two LRs occurred late, at 72 and 76 months after surgery. Thus, we thought it was important to look at very long-term follow-up in the group of original patients on whom we previously reported, who underwent CXRT followed by LE. 22 Even after considerably longer follow-up in this group (89 months), we did not detect a higher rate of LR.
There were also no statistically significant differences between the LE and TME groups in any of the other outcome measures (DFS, DSS, or OS). Several patients in the LE group developed metastatic disease early-less than a year after surgery. This is consistent with the aggressive nature of the tumors in those particular patients. One of those patients had no residual disease on final pathology after LE. Again, this suggests aggressive tumor biology rather than failure of surgical control.
Several studies have reported that the response to CXRT is an independent predictor of survival. 24 ,25 A statistically significantly higher incidence of patients in the LE group had either no residual disease or microscopic residual disease compared with the TME group. However, a comparison of LE and TME patients within the same category of response to CXRT on the basis of final pathology (no residual disease, microscopic residual disease, or gross residual disease) still revealed no difference in any of the outcome measures. The numbers of patients, particularly for the patients with gross residual disease (n = 7), were very small, so the significance of this finding is unclear.
A higher percentage of TME patients had N1 disease on preoperative staging workup compared with the LE group. This could certainly represent a source of bias in favor of the LE group; however, this finding was expected, and underscores the idea that the appropriate patients are specifically selected as good candidates for LE instead of TME in the setting of T3 disease.
Although a higher percentage of patients with N1 disease experienced LR compared with patients with N0 disease, this difference was not statistically significant. The fact that N1 disease was visualized by CT in only 3 of 13 cases is consistent with EUS as a more sensitive imaging modality for nodal staging. However, EUS may in fact have overstaged some patients by identifying tiny subcentimeter lymph nodes of uncertain significance; in the German trial, Sauer et al. reported that 18% of patients were overstaged by EUS. 6 Patients are not routinely restaged by EUS after CXRT; however, any patient with visible nodal disease on CT after CXRT is strongly discouraged from undergoing LE.
Although the LE group experienced a 19% overall complication rate, most of the complications were relatively minor. In our series, the most significant adverse events (rectocutaneous fistula and small bowel obstruction) occurred in patients who underwent a Kraske procedure, whereas patients who underwent transanal excision experienced minimal morbidity. Because of the very low risk of morbidity, transanal excision is our preferred technique for LE, and we try to avoid a Kraske procedure unless it is absolutely necessary.
In conclusion, to our knowledge, our data represent the largest series of patients described in the literature who have been followed after LE for T3 rectal cancer treated with preoperative CXRT. Our results suggest that there exists a subset of patients with T3 rectal cancer who demonstrate an excellent response to CXRT and for whom LE might be appropriate therapy. These patients could thus be spared the morbidity of TME and could experience acceptable local control and survival. There is clearly a need for further study in this area; specifically, a randomized prospective trial would be extremely valuable in answering this question. However, it is unlikely that such a trial will be forthcoming because of ethical issues involved with randomizing patients to TME versus LE, as well as strong patient preferences.
The ongoing nonrandomized phase II ACOSOG Z 6041 trial is currently evaluating preoperative CXRT followed by LE in patients with clinical T2 rectal cancer. Patients whose pathology is T0 to T2 with negative margins are observed. Patients with T3 tumors or positive margins on pathology are managed at the discretion of their treating physician. Depending on the results of that trial, the next potential step could be a phase II nonrandomized trial in patients with clinical T3 rectal cancer. After preoperative CXRT followed by LE, patients with either no residual disease or microscopic residual disease and negative margins could be observed. Patients with more than microscopic residual disease could be managed at the discretion of their treating physician.
Until there is further definitive data, patient selection must continue to be made on a highly individualized basis. It is critical that patients receive appropriate education regarding TME as the current standard of care for locally advanced rectal cancer and that they agree to very close follow-up if they should elect to undergo LE.
